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1.  iNnwrocriON 


This  report  describes  the  results  of  an  evaluation  exercise  carried  out  by 
the  author  for  the  Defense  Advanced  Research  Projects  Aqency  (PAPPA)  of 
the  U.S.  Pepartnent  of  Defense.  The  equipnient  being  examined  was  a  five 
node  videoconference  system  located  in  Arlington,  Virginia.  One  studio 
was  in  the  DARPA  building,  the  other  four  being  in  the  nearby  offices  of 
two  Department  of  Defense  contractors.  This  exercise  took  place  over  a 
three  to  four  week  period  in  June,  1983.  In  addition,  conparisons  are 
made  with  the  results  of  an  earlier  evaluation  exercise  carried  out  by  EIU 
Informatics  for  DARPA.  This  earlier  study  took  place  in  1982  on  a  US 
Air  Force  Pase  in  San  Antonio,  Texas. 

The  research  looked  at  the  system’s  suitability  for^and^e^^t  on/^meet- 
ings  held  as  videoconferences.  In  addition  much  effort  was  spent  public¬ 
ising  the  trial  and  demonstrating  the  equipment  to  various  Defense  Depar¬ 
tment  agencies  interested  in  videoconferencing.  Using  a  videoconference 
system  people  from  two  or  more  sites  can  hold  a  meeting  without  necessa¬ 
rily  having  to  travel  to  meet  in  one  place.  "^Uow^er/ Videoconferences 
need  not  only  act  as  substitutes  for  face  to  face  meetings,  but  can  also 
supplenent  them.  Extra  interim  meetings  can  be  cost  justified  which 
otherwise  would  not  be  feasible,  such  as  short  project  meetings  involving 
a  lot  of  people.  Other  advantages  of  teleconferences  are  that  they  are 
reliable  and  can  quickly  be  arranged.  By  introducing  teleconference 
systats  throughout  the  Defense  Department,  the  flew  of  information  and  its 
effectiveness  can  be  improved. 

T 

Personnel  who  took  part  in  the  research  and  held  meetings  on  the  system 
included  volunteers  from  the  Department  of  Defense  and  experts  in  the 
field  of  teleconferencing.  They  were  able  to  see  a  very  cempressed  motion 
video  image  of  each  other’s  face,  using  codecs  produced  by  Oatpression 
Laboratories  Inc.  In  addition,  they  could  access  and  create  graphical  and 
textual  information  via  a  shared  graphics  work  space  (SOS)  produced  by 
Computer  Systems  Management  Inc. 


equipn^nt  used  in  this  research  is  notable  for  a  nu..ber  of  reasons, 
video  signals  worK  at  data  rates  of  lo..  Kbit/s.  Five  stud.os  are 
fully  interconnected  and  all  th.e  participants  can  see  each  other  the  wh.cle 
L  E«rtlclp..t  h.,  the  to  .eotae  wh,t  le 

C.GKS  at  each  site  and  everything  drawn  by  any  of  then  is  inrtediate  y 
visible  at  each  of  the  other  sites.  Furthermore,  the  video  system  is 
configured  so  as  to  create  a  simulation  of  a  round-the-table  meeting  in 
which  each  participant  can  see  who  it  is  each  other  is  looking  at. 


SWWARY 


This  chapter  briefly  suimarises  the  results  of  this  evaluation  exercise 
carried  out  for  by  EIU  Infomatics.  The  twenty  sessions  held  on  the 

system  and  in  particular  the  six  'real*  meetings  were  by  and  large  very 
successfully  carried  out.  The  real  meetings  were  normal  work  meetings 
scheduled  to  take  place  over  the  videoconference  system.  They  were  mainly 
co-operative  discussions  or  presentations  of  ideas  although  with  an 
element  of  problem  solving  and  the  need  to  generate  ideas.  The  system  was 
not  thought  satisfactory,  however,  for  certain  types  of  meetings.  Crie 
example  was  an  opportunity  for  two  groups  to  examine  possible  areas  of 
overlap  between  their  two  areas  of  research  but  had  no  clear  imnediate 
objective.  This  meeting  was  cut  short  without  any  real  discussion  having 
been  achieved.  Other  participants  felt  that  the  system  would  not  be  very 
suitable  for  training  or  for  highly  emotive  meetings,  especially  those 
between  people  of  widely  differing  rank,  but  would  be  suitable  for  project 
meetings  involving  peer  groups. 

Comparing  their  first  experience  of  a  videoconference  with  their  normal 
face  to  face  meetings  users  agreed  that  people  were  more  co-operative, 
task  orientated  and  less  aggressive.  However  other  aspects  were  less 
clearly  agreed  upon.  Similar  numbers  felt  it  had  been  more  satisfactory 
to  themselves  as  felt  it  had  been  less  so.  There  were  users  who  felt  it 
gave  them  more  control  over  the  meeting  and  those  who  felt  it  gave  them 
less.  In  conclusion  the  system  was  thought  to  be  adequate  for  many 
purposes,  but  is  probably  not  attractive  enough  to  guaramtee  its  success 
throughout  the  Defense  Department.  In  particular,  more  non-technical 
users  would  be  prone  to  compare  it  unfavourably  with  'normal'  broadcast  TV 
eind  might  not  appreciate  its  sophistication.  The  following  are  a  number 
of  points  which  need  attention  if  the  system  is  to  be  inplemented  widely 
and  successfully.  However,  the  list  is  a  short  one  and  the  overall 
impression  given  by  the  agencies  participating  in  this  exercise  was  very 
favourable. 

Points  needing  attention  include: - 

•  The  quality  of  the  image  produced  by  the  sketch  coders.  This  is  the 
main  source  of  dissatisfaction,  bbwer  codecs,  such  as  Widcom's,  are 
much  preferred  and  should  be  recommended  even  at  the  increased  price. 
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The  loss  of  synchronisation  between  lip  irovements  and  speech  caused 
by  the  delays  in  the  video  signal  was  disliked. 

The  virtual  space  arrangement  works  very  well.  In  normal  face  to  face 
meetings  people  comonly  append  someone's  name  to  a  remark  for 
emphasis  or  to  direct  it  specifically  at  them.  In  teleconferences  in 
general  the  incidence  of  such  name  tagging  is  often  increased  since 
people  can  not  rely  on  alternative  visual  procedures,  such  a  person's 
direction  of  eye  gaze  or  orientation.  However,  less  than  three 
percent  of  cornments  were  thus  name  tagged  and  no  problems  were 
encountered  concerning  who  is  speaking  and  to  whom.  However,  the 
extra  cost  of  providing  such  an  effect  is  considerable  and  other  ways 
round  the  problem  should  be  examined.  In  particular  an  alternative 
technique  was  used  in  a  system  developed  by  members  of  EIU 
Informatics  for  DWPA  in  1981.  This  could  utilise  only  one 
transmitting  codec  and  camera  per  site. 

Keeping  participants  in  camera  shot  is  a  major  problem.  Self  view 
monitors  would  only  help  those  motivated  to  remain  in  view. 
Otherwise,  if  it  is  necessary  that  scmeone  remains  visible  to  all 
even  when  he,  or  she  sits  back  in  the  chair,  for  instance,  then 
operator  controlled  moveable  cameras  are  required. 

The  videoconference  system  is  at  present  designed  for  one  person  per 
site.  More  than  one  person  cannot  be  positioned  so  as  to  be  clearly 
in  view  of  all  four  cameras.  It  is  desirable  to  be  able  to  switch  to 
a  fifth  camera  in  each  room  which  would  transmit  an  identical  group 
image  of  a  room's  participants  to  each  of  the  remote  sites. 

When  less  than  five  sites  are  involved  in  a  videoconference  the 
virtual  space  should  be  adjusted  in  each  rocm  so  as  to  maximise  use 
of  the  central  two  columns  in  preference  to  the  outer  ones  while 
still  maintaining  a  consistent  sequence  of  participants. 

The  audio  quality  is  unsatisfactory.  In  developing  the  video  side  of 
things  care  should  be  taken  not  to  forget  the  more  'mundane'  audio 
system.  Even  in  the  quiet  environments  enjoyed  by  this  trial, 
problems  were  encountered  with  hcwlaround  and  the  general  sound 


level.  In  noisier  strategic  environments  it  is  vital  that  not  only 
are  the  stutiios  (designed  to  cut  down  any  extraneous  noises  but  also 
t)ie  treatment  within  the  rooms  and  the  design  of  the  audio  system  be 
improved,  'gie  spatial  separation  of  the  loudspeakers  is  however  very 
valuable  for  a  participant  to  be  able  to  detect  quickly  and  easily 
who  is  speaking. 

•  Ihe  private  audio  system  is  little  used,  but  is  nevertheless  a 
valuable  accessory  to  videoconferences  and  should  be  retained. 

Ihe  !=!hared  Graphics  Work  Space  (SGkE)  is  generally  very  successful  and 
easy  to  use.  Its  possible  advantages  are  more  easily  apparent  to 
prospective  users  than  are  those  of  the  videoconference  system  as  a  whole. 
There  were  users  who  could  see  a  role  for  the  SGVB,  but  not  for  the 
remainder  of  the  equipment.  There  are  a  few  points  wich  need  attention 
e.g.  !- 


•  Each  participant's  actions  should  be  identifiable  by  display  of 

their,  or  their  site's,  initials  alongside  their  stylus's  current 
position. 

•  It  is  net  obvious  to  a  user  vhen  he,  or  she,  is  in  indicate  as 

opposed  to  writing  mode. 

•  The  'next  page'  and  'last  page'  functions  need  to  be  able  to  cope 

with  multiple  requests  by  a  single  user  (eg  move  five  pages  forward, 

when  quickly  tapped  five  times).  They  should  not  be  simultaneously 
responsive  to  all  users.  P  delay  of  a  few  seconds  is  necessary 
before  a  second  user's  request  to  change  the  page  being  displayed  is 
accepted  and  acted  upon  (e.g.  a  second  person  should  have  to  wait 
until  the  current  status  has  been  established). 

•  A  senior  user,  or  chairman,  should  he  able  to  lock  the  system  so  that 
only  he,  or  she,  can  change  the  page  number  being  displayed. 

•  The  positioning  of  the  workstation  needs  to  be  improved.  At  present 
it  is  too  low,  too  far  to  one  side  and  suffers  from  glare  off  the 
surface  of  the  screen. 


Twenty  paqes  of  buffer  is  not  an  adequate  number  for  many  purposes. 


•  Facsimile  and  word  processor  interfaces  should  be  provided.  The 
means  by  which  all  types  of  paqes  may  be  prepared  needs  to  be 
developed  so  that  all  procedures  are  user  friendly  and  menu  driven. 

•  P  second  SCT.'S  monitor  is  required  for  use  by  any  observers  in  a 
meeting. 

One  particular  concern  expressed  by  the  agencies  represented  during  this 
exercise  was  that  the  caiecs,  especially,  might  soon  beccme  obsolete  and 
that  any  network  implemented  would  be  incompatible  with  later 
videoconference  systems.  They  would  like,  in  general,  for  a 
videoconference  network  to  be  flexible  enough  to  be  able  to  incorporate 
new  components  or  technologies  as  and  when  they  became  available.  This 
problem  is  exacerbated  by  the  long  lead  time  necessary  to  detail  equipment 
procurements  which  is  itself  long  enough  for  the  state  of  the  art 
technology  to  have  changed  significantly.  These  are  problems  which  are 
associated  with  the  introduction  of  all  technologies,  especially  in  the 
field  of  telecormiunications.  Vhile  early  users  help  develop  and  test  the 
technologies,  there  is  an  attraction  for  an  organisation  to  wait  until  bhe 
optimal  design  and  configuration  and  its  usefulness  have  been  firmly 
established.  Subsequent  users  can  also  then  take  advantage  of  Icwer 
prices  since  mass  production  techniques  can  be  applied  on  a  large 
production  run,  whereas  prototypes  may  be  individually  designed  and  made 
largely  by  hand.  The  problem  with  developing  teleccmunications  equipment 
is  made  worse  by  the  fact  that  such  equipment  is  only  really  attractive 
when  there  is  above  a  critical  number  of  terminals  in  existence  with  which 
one  can  communicate. 

It  is  because  of  these  effects  that  the  role  of  DARPA  is  so  critical  for 
the  development  and  introduction  of  videoconferencing  within  the  Defense 
Department.  The  cost  of  such  equipment  to  prospective  Defense  Depaartment 
agencies  should  in  the  first  instance  be  minimised  in  recognition  of  their 
help  in  developing  and  testing  the  equipment  and  building  up  a  critical 
user  population.  However,  this  development  role  requires  there  to  be  a 
feedback  mechanism  to  the  manufacturer.  The  current  evaluation  exercise 
is  such  an  opportunity  for  the  manufacturers  to  benefit  from  t-he  users' 
experience  with  the  equipment  used  in  the  context  for  which  it  was 
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designed.  However,  this  feedback  process  should  he  continued  using  short 
questionnaires.  These  should  be  completed  by  participants  after  the 
systems  are  eventually  installed.  As  users  beccme  accustomed  to  using  it 
as  part  of  the  normal  working  practice  they  will  undoubtedly  have  useful 
comments  to  make  about  any  changes  vh.ich  should  be  made  or  features  which 
should  be  added  so  as  to  maximise  its  usefulness  to  the  Tefense 
Department . 
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3.  rescRipnoN  OF  toe  videoconference  svstem 


3.1  Conprpssed  video  and  rear'  degiqr. 

Each  cf  the  five  studios  is  designed  for  one  active  participant.  Addit¬ 
ional  observers  can  obser.re  and  listen  to  what  is  goinq  on,  but  can  only 
be  heard  and  not  he  seen  by  the  rerrete  participants.  As  shown  in  figures 
1  and  2,  a  conferee  may  be  seated  at  the  table  in  front  of  the  four 
columns  arranged  in  an  arc.  Each  column  contains  the  video  monitor  and 
loudspeaker  associated  with  one  of  the  other  four  rooms.  In  addition  each 
column  also  contains  a  camera  which  relays  a  view  of  the  local  participant 
to  the  same  remote  participant  whose  image  is  displayed  on  that  coltmn. 
To  one  side  of  the  conferee  is  the  shared  graphics  work  space  (SO.-'S) 
module  with  a  display  monitor  mounted  horizontally  in  the  top. 

There  are  some  differences  between  the  five  rooms.  One  is  situated  by 
itself  in  the  DARPA  building.  The  other  four  are  in  two  nearby  Defense 
Department  contractors'  offices.  Three  rooms  have  windows,  the  other  two 
do  not.  "Tie  sizes  of  the  rooms  vary  from  about  ten  feet  by  ten  feet  to 
about  twenty  feet  by  twelve. 

In  addition,  the  tables  range  from  a  three  foot  six  inch  diameter  round 
one  to  a  large  ten  foot  long  purpose  built  one.  The  exact  shape  and 
finish  of  the  columns  also  varies.  However,  factors  such  as  height  of  the 
monitors  and  angle  subtended  by  them  (about  35°  to  40°)  are  kept  constant 
from  room  to  room. 

Digital  cable  T\'  signals  can  transmit  at  rates  of  about  45  Mbit/s.  By 
comparison  the  video  image  used  in  this  system  required  data  rates  of  only 
19.2  Kbit/s  a  factor  of  over  a  thousand  times  less.  This  compression  of 
the  video  signal  is  achieved  by  'Sketch  Coders'  at  the  expense  of  the 
quality  of  the  video  image.  Both  the  temporal  and  spatial  resolution  are 
reduced.  The  image  changes  approximately  eight  times  a  second  and  is 
approximately  120  Pels.  The  individual  picture  elements  are  much  larger 
than  for  broadcast  television  and  are  easily  discernible.  There  is  no 
colour,  nor  any  grey  scale.  The  resulting  image  is  one  in  wt  ;ch  edges  and 
changes  in  contrast  level  are  portrayed  as  black  linen  on  an  otherwise 
white  background. 
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One  reason  for  ccrrrressing  the  video  iirage  is  to  cut  dcwn  on  transmission 
costs.  This  is  the  main  reason  behind  the  popularity,  amona  carrercial 
videoconference  users,  of  codecs  working  at  1.544  Mbit/s.  Such  a  conpre- 
ssion  ratio  of  about  three  per  cent  has  a  relatively  minor  effect  on  pic¬ 
ture  quality.  r/RPA,  while  also  wanting  to  minimise  transmission  costs, 
had  two  additional  reasons  for  developing  the  19.2  Kbit/s  codecs  used  in 
this  exercise.  Reducing  the  transmission  rate  to  this  low  level  enables 
the  signal  to  be  easily  encrypted  by  standard  data  encryption  devices  and 
minimises  the  possibility  of  disruptions  due  to  atmospheric  disturbances. 

As  has  already  been  mentioned,  this  trial  videoconference  system  is  also 
unique  in  that  more  than  two  sites  are  in  full  ccmmunications  with  each 
other.  Vhile  several  organisations  do  have  videoconference  networks, 
these  are  configured  so  that  only  two  or  at  most  three  sites  may  be  fully 
interconnected  at  any  one  time.  VTien  multiple  sites  need  to  be  connected, 
the  video  signal  from  one  main  site  is  typically  broadcast  one  way  to  each 
of  the  others.  These  minor  sites  can  only  be  heard  and  not  seen. 

Figure  3  shov«  a  simplified  diagram  of  the  interconnections  between 
cameras  and  monitors.  Each  line  represents  a  pair  of  camera-monitor 
links,  one  going  in  either  direction.  The  five  sites  and  participants  are 
labelled  A  to  E.  Fach  site  has  four  pairs  of  cameras  and  monitors.  These 
monitors  are  here  labelled  (a  to  e)  according  to  the  identity  of  the  image 
displayed  on  them.  At  each  site,  the  sequence  of  the  local  participant 
and  four  displays  is  in  a  consistent  order,  i.e.  A  is  always  on  B's  right, 
who  is  always  on  C's  right,  who  is  on  D's  right,  who  is  on  E's  right,  who 
is  on  A's  right.  The  same  virtual  round  the  table  ring  of  conferees  is 
thus  created  at  each  site.  The  view  each  remote  participant  sees  of  a 
particular  studio  is  that  transmitted  by  the  camera  above  the  monitor 
where  their  own  image  is  displayed.  Therefore  B's  view  of  A,  for 
instance,  will  usually  be  of  A's  left  side,  just  as  if  they  really  were 
seated  next  to  each  other  round  the  table.  Vhen  A  looks  at  B's  monitor,  A 
looks  into  the  camera  transmitting  to  P  and  it  appears  to  E  as  if  A  is 
looking  right  at  him,  or  her.  At  the  same  time  all  the  other  users  see  A 
looking  to  his,  or  her,  left  across  at  P. 


Throuahout  the  ireetinq  the  participants  are  always  in  ccnplete  visual 
contact.  Ml  the  participants  can  see  who  it  is  each  other  is  lookinq  at. 
Vhen  soteone  talks  at  a  particular  monitor  that  person  sees  hut,  or  her, 
lookinq  straight  at  then.  t'hile  the  above  explanation  nay  seen 
complicated,  users  may  remain  completely  unaware  of  the  technical 
complexity  and  that  there  are,  for  instance,  four  cameras  at  each  site  and 
twenty  different  siqnals  being  transmitted  over  the  system..  The  users' 
reactions  to  this  virtual  space  concept  are  discussed  in  Chapter  6. 

The  actual  way  the  five  sites  were  interconnected  in  the  exercise  was  not 
as  shown  in  Figure  ?.  In  fact  the  three  sites  were  connected  in  series. 
Between  each  site  the  four  video  siqnals,  the  audio  and  the  S(5-5  were 
multiplexed  onto  two  digital  56  Kbit/s  lines  provided  by  the  local 
telephone  company.  At  each  of  the  three  sites,  the  codecs,  videodisc 
players  and  other  related  equipr.ent  are  located  in  a  separate  room.  From, 
these  rooms  the  three  operators  can  set  up  the  teleconference  and  close  it 
dcvn.  Using  a  monitor  an  operator  can  view  each  of  the  inccming  video 
signals,  check  ccntrast  levels  and  make  any  adjustments  necessary.  The 
m-ain  audio  system  can  be  similarly  monitored  from  these  control  rooms. 
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?.2  Audio  Svstem 


Four  loudspeakers  are  located  in  the  four  colunns.  Fach  one  transr.its  the 
speech  from  one  of  the  four  remote  sites  and  is  located  underneath  the 
respective  monitor.  Users  can  thus  also  use  the  spatial  separation  of  the 
speakers  to  help  locate  who  is  saying  what.  The  microphone  is  a 
directional  shotgun  microphone  hanging  from  the  ceiling  in  front  of  the 
participant  and  is  directed  towards  him  or  her. 

The  audio  system  is  a  completely  open  one.  All  the  users  can  speak  and  be 
heard  at  the  same  time.  In  order  to  do  this,  certain  precautions  need  to 
be  taken  against  'howlaround* .  In  an  open  system  any  sound  leaving  the 
loudspeakers  is  picked  up  by  the  microphone  in  the  same  room,  amplified 
and  then  relayed  to  the  other  rooms  where  it  can  again  be  picked  by  the 
microphones  there  and  pass  back  through  the  audio  system.  If  on  every 
cycle  the  amplification  is  greater  thian  the  loss  between  the  loudspeakers 
and  microphones,  then  the  positive  feedback  results  in  a  loud  hcwl  soon 
swamping  the  system.  It  is  therefore  necessary  to  minimise  the  amount  of 
sound  picked  up  by  the  microphones  frcm  the  loudspeakers  in  the  same  room, 
while  maximising  that  originating  directly  from  the  participant. 

The  directional  microphones  are  most  sensitive  to  sound  originating  from 
in  front  of  them  and  thus  do  not  pick  up  sound  directly  fron  the 
loudspeakers  behind.  It  is  however  necessary  to  minimise  the  amount  of 
sound  reflected  off  the  walls,  especially  the  one  behind  each  participant, 
which  may  otherwise  be  picked  up  indirectly  by  the  microphones. 

The  general  level  of  sound  needs  to  be  moderated  because  of  the  concerns 
with  feedback.  Hcwever  another  side  effect  of  multisite  systems  would 
tend  to  promote  use  of  higher  than  normal  sound  levels.  IXje  to  the  fact 
that  there  are  five  live  microptiones ,  the  ambient  background  noise  makes 
it  more  difficult  to  comprehend  what  is  being  said  than  in  a  two  node 
system  with  only  two  live  microphones.  Effort  therefore  has  to  be  made  to 
minimise  the  impact  of  all  extraneous  sound  sources. 


Each  stu(iio  is  also  eciiipped  with  a  local  telco  telephone.  The  handsets 
can  store  ten  phone  numbers  which  can  then  be  automatically  dialled  by 
simply  keying  one  of  the  ten  keys.  In  each  room,  four  keys  are  set  up  to 
dial  the  four  remote  sites.  These  are  labelled  and  arranged  so  that  their 
order  corresponds  with  the  sequence  of  monitors.  By  sLm.ply  lifting  the 
handset  and  touching  the  respective  key  one  user  can  be  connected  with 
another,  once  he,  or  she,  has  also  lifted  their  handset.  Since  as  soon  as 
scmeone  lifts  their  handset  their  overhead  microphone  is  also  cut  off, 
these  conversations  are  private  and  can  not  be  overheard.  However,  the 
loudspeakers  and  the  other  microphones  remain  live  and  so  the  two  people 
having  a  private  conversation  can  continue  also  to  listen  to  the  general 
discussion  and  thus  not  miss  something  important.  Other  outside  numbers 
can  be  simply  dialled  in  the  usual  way. 
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3  Shared  Graphics  Vbrk  Ppace 

The  Shared  Graphics  V.tirk  Space  (SOS)  is  operated  from  the  console  beside 
the  participant,  A  vie/^  of  this  console  is  shown  in  figure  4.  Its  surface 
is  at  a  height  suitable  for  writing  and,  since  it  is  on  casters,  can  be 
positioned  on  either  side  so  as  to  be  easily  usable  by  left  and  right 
handed  personnel.  In  the  top  of  the  console  there  is  a  horizontally 
aligned  monitor  screen  with  a  touch  sensitive  surface,  TO  one  side  of 
this  screen  is  an  array  of  self  illuminating  control  buttons.  Tbese  again 
can  be  placed  to  either  side  of  the  screen,  according  to  individual 
preference . 

The  SGl'K  can  be  used  to  display  up  to  twenty  frames  which  can  either  be 
blank  or  prepared  beforehand  and  stored  on  the  system.  Colour  Videodisc 
frames  can  be  displayed  on  the  system  and  these  can  be  overlaid  by  text  or 
graphics  created  at  a  central  workstation.  Any  user  can  control  which 
particular  frame  is  displayed  and  each  frame  is  autcmatically  displayed 
simultaneously  at  all  five  nodes. 

rxiring  a  meeting  these  frames  can  be  drawn  upon  or  over-written  by  the 
users  themselves,  using  a  simple  stylus  and  any  one  of  five  colours. 
Again  everything  drawn  by  cne  user  is  automatically  and  simultaneously 
displayed  at  all  the  sites.  All  the  users  can  he  simultaneously  drawing 
in  the  same  or  different  colours. 

The  operation  of  the  PCS-S  by  the  user  has  deliberately  been  kept  simple. 
In  order  to  move  from  frame  to  frame,  any  user  can  touch  either  the  'next 
page'  or  'last  page'  button.  Each  frame  has  its  page  nutiber  indicated  in 
the  top  right  hand  comer  and  so  the  users  can  follcw  whereabouts  they  are 
in  the  twenty  page  database.  In  order  to  write  on  the  screen,  a  user 
first  selects  a  colour,  by  touching  one  of  the  five  colour  buttons,  2md 
then  draws  on  the  screen  using  the  stylus.  In  order  to  change  colour  a 
user  can  touch  another  button  whereupon  it  will  light  i:p.  Any  annotations 
are  autcmatically  saved  when  a  user  changes  the  page  being  displayed. 
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Stylus 


Tf  a  iispr  touches  a  particular  colour  button  twice,  then  the  s%'sterTi  passes 
into  an  inrlicate  mode.  Pressure  on  the  screen  then  results  in  an  indica¬ 
tor  ^  y  following  the  position  of  the  stylus  on  the  screen.  Therefore  a 
user  can  use  this  to  point  at  an  item  or  area  and  all  sites  car.  see  where 
he,  or  she,  is  referring  to.  Tn  order  to  erase  a  line,  any  user  can 
retrace  over  it  with  the  stylus  while  having  held  dcwn  a  button  on  a 
second  separate  small  box  on  the  console.  This  function  was  to  be 
effected  by  retracing  over  a  line  while  simply  using  the  other  end  of  the 
stylus.  Reversing  the  stylus  would  activate  a  microswitch  and  would  do 
away  with  the  need  to  hold  dcwn  a  button.  However  this  feature  had  not 
yet  been  implemented  at  the  time  of  this  trial.  In  order  to  erase  all  the 
annotations  on  a  particular  page,  a  participant  may  alternatively  sirply 
key  the  'clear  writing'  key. 

Each  station  is  eouipped  with  a  videodisc  player.  Prior  to  a  meeting,  the 
SG,-'9:  can  be  set  up  so  that  a  videodisc  frame  is  associated  with  any  of  the 
?0  available  pages  cn  the  system.  Vhenever  such  a  page  is  then  accessed, 
the  relevant  videodisc  frame  is  displayed  on  the  monitors.  The 
players  are  synchronised  so  that  the  same  frame  is  displayed  at  each 
station.  The  actual  frame  is  not  transmitted  round  th.e  ring,  but  its 
frame  number  is.  So,  therefore,  each  site  must  be  issued  with  an 
identical  copy  of  the  videodisc  prior  to  the  meeting. 

The  disc  used  in  this  exercise  is  one  containing  about  ?0,h00  frames. 
These  comprised  detailed  views  of  a  ccmplete  map  of  the  world,  at  four 
different  scale  levels,  and  photographs  of  Soviet  naval  shipping.  The 
interactive  potential  of  videodiscs  driven  by  a  computer  is  illustrated  by 
a  capability  built  into  the  system.  It  is  possible  at  a  central  control 
terminal,  by  merely  keying  in  the  name  of  a  tom  or  city,  to  have  the 
relevant  map  displayed  automatically  at  each  of  the  SOP  workstations. 

The  SCVE!  workstations  are  connected  in  a  ring.  Information  about  any 
conruands  executed  by  the  users  is  transmitted  round  this  ring  at  a  rate  of 
1.2Kbit/s.  This  signal  is  multiplexed  with  that  for  the  video  over 
standard  56Kbit/s  digital  lines. 
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It  is  intended  to  Allow  the  users  to  introduce  frames  on  the  system  by  way 
of  a  fascimile  device.  This  would  enable  a  user  to  bring  hard  copy 
diagrams  to  the  videoconference  and  put  them  on  the  system.  They  would 
then  be  displayed  at  all  the  sites,  and  the  participants  would  be  able  to 
annotate  them  if  necessary.  Ttiis  development  had  not  been  implemented  at 
the  time  of  the  trial.  Another  possible  enhancement  to  the  SGIS  would 
enable  users  to  access  information  from  external  databases  during  their 
videoconference . 


4.  RESEARCH  METHODOLOGY 


■^is  resoarc’r  fcllowfv.l  cr  frem  a  three  week  evaluation  of  a  t'^sAO  r-Ttre 
viileoconferenc'^  sv'^ter"  at  the  Randolph  Air  Force  in  San  Antonio  Texa:-  at 
the  end  cf  1°?2^.  Thi.~  CS  Air  Force  systeni  has  new  been  recenf inured  ?o 
as  to  link  San  Antonie  tc  the  Fentaqon.  'T'e  twe  videoconference  svst'^s 
are  siirilar  in  that  the  sa~e  type  of  codecs  are  used.  However,  the  nurrer 
of  sites  differ;  the  San  Antonio  system  has  only  one  codec  at  each  of  two 
sites  whereas  the  Kashington  D.C.  system  uses  four  codecs  at  each  of  the 
five  sites.  The  V'ashington  D.C.  system  is  primarily  desiqned  for  one 
person  per  site,  while  users  of  the  San  Antonio  system  are  able  to  switch 
to  a  three  person  view  of  a  remote  site.  Particular  attention  was  made 
here  to  the  use  of  the  virtual  space  concept  in  multi-ncde 
videoconferencing.  'TVo  different  S05  systems  have  been  tested.  Users 
interacted  with  the  San  Antonio  system  via  the  two  writing  tablets  and  a 
touch  sensitive  screen  mounted  in  the  table  at  each  site.  In  the 
V'ashington  sv'stem  a  single  touch,  sensitive  screen  was  mounted  in  a 
moveable  console  which  could  be  positioned  on  either  side  of  the 
participant. 

The  research  examAined  the  following  object ives:- 

•  to  evaluate  multi-site  videoconferencing  in  a  real  setting 

•  to  gather  users'  reactions  to  virtual  space  and  to  an  extremely 
cxjmpressed  video  signal 

•  to  gain  information  on  the  use  made  of  and  problems  asscxriatec]  with 
the  Shared  Graphics  V.t>rk  Space 

•  to  demonstrate  to  and  gather  responses  from  Defense  Department 
agencies  considering  videoconferencing 

•  to  gain  information  on  the  forms  of  information  and  graphics  conmcnly 
used  by  aqencies  in  their  normal  meetings 

^Patrick  White  'AN  EVALUATION  OF  VFKY  OCMPRESSED  VIDEXXI0NFE3®)CING  AND  A 
SHARED  GRAPHICS  WORK  SPACE  -  AIR  FORCE  MANPOWER  AND  PERSOWEX  CENTER,  SAN 
ANTONIO,  January  1983. 
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'Thp  original  rr^^t-hodoloay  put  toward  by  FIU  Informatics  in  their  proposal 
for  tins  '.vork  contained  the  follcwirq  tvo  phases: 

•  The  study  of  t\^r.ty  simulated  and  real  meetings  over  six  weeks  using 
both  the  F.an  Antonio  and  /irlinqtcn  videoconference  systems.  These 
would  involve  volunteer  Defense  Dapartment  personnel  and  would  be 
analysed  by  the  collection  of  data  by  direct  observation, 
questionnaires  and  debriefing  discussions. 

•  The  second  phase  involved  studying  a  series  of  three  to  four  day  long 
experiments  takir.a  place  over  the  Vashington  system.  The  purpose  of 
these  would  be  to  see  whether  effective  group  decision  making  can  be 
sustained  over  a  period  of  several  days  and  to  illininate  any  of  the 
system's  deficiences  that  may  only  beccme  apparent  in  such  longer 
meetings.  In  addition,  such  studies  would  identify  those  behaviour 
patterns  which  are  artificially  created  by  the  novelty  of  the 
experience. 

Due  to  time  constraints  it  was  not  possible  to  carry  out  this  second 
phase.  Py  the  time  the  V’ashington  system  was  in  a  working  state  and  ready 
to  be  evaluated  by  Ell'  Informatics,  less  than  four  weeks  were  available 
before  the  leasing  agreement  for  the  ccntuni cat ions  links  between  the  five 
nodes  ran  out.  This  remaining  time  available  was  still  further  reduced 
since  some  days  had  to  be  set  aside  for  fault  finding  and  the 
implementation  of  new  developments  during  the  evaluation  exercise. 

A  further  obstacle  encountered  by  the  research  was  a  series  of  problems 
with  the  SOS  system.  Only  three  workstations  were  in  full  cctmiunication 
with  each  other  for  most  of  the  period  up  until  the  last  few  days  when 
there  were  four  which  were  fully  operable.  This  meant  that  the 
videoconference  system  was  cnly  used  by  groups  who  had  no  need  for  a 
graphics  facility  in  order  to  hold  their  real  meetings  and  for 
demonstrations,  where  one  or  more  people  would  not  have  been  able  to 
experiment  with  the  Svrs.  The  author  had  been  prepared  to  supplement 


thoso  real  irf->etings  with  a  large  nurlvr  of  simulated  meetings  using  the 
same  discussion  task  as  had  been  used  in  San  Antonio  (SIMeeting).  This 
task  was  developed  in  order  to  er.oouraae  participants  to  hold  a  discussion 
with  a  series  of  decisions  to  be  mode.  Participants  need  to  use  a 
graphics  facility  in  order  to  access  stored  text  and  graphics  and  to 
create  jointly  a  document  on  the  system.  Use  of  the  task  was  repeatedly 
postponed  as  successive  faults  were  identified  and  remedied. 

Tile  result  is  that  there  is  a  general  lack  of  quantitive  data  for  the 
V.'ashington  system,  since  only  relatively  few  of  the  sessions  held  on  it 
were  actually  meetings  as  opposed  to  less  valuable  demonstrations. 
Vhereas  16  meetings  were  held  on  the  San  Antonio  system,,  only  6  were  held 
on  the  Washington  one.  Por  the  purposes  of  this  exercise  it  would  have 
been  preferable  to  have  been  better  able  to  back  up  qualitative  judganents 
made  by  users  and  the  author  with  more  quantitative  evidence.  However  the 
information  gathered  from  the  fourteen  demonstration  sessions  is  still 
valuable  since  the  participants  were  encouraged  to  use  all  the  available 
facilities  and  discuss  the  merits  and  demerits  of  the  system  while  each 
being  seated  in  one  of  the  five  studios.  The  demonstrations  were  thus 
more  like  small  meetings  where  the  topic  of  conversation  centered  about 
t'-'e  system  itself  and  teleconferencing  in  general. 

Over  a  period  of  three  weeks  in  Washington  the  author  organised  and 
observed  twenty  videoconferences.  Participants  were  drawn  from  Defense 
Department  agencies  which  had  at  seme  time  expressed  an  interest  to  DARPA 
in  videoconferencing.  In  addition,  several  teleconference  expaerts  from, 
commercial  satellite  organisations  were  also  invited  to  taike  part  in 
meetings  over  the  system.  Overall,  for  about  a  third  of  the  participants 
the  videoconference  was  their  first  experience  of  teleconferencing.  The 
average  number  of  participants  in  each  session  was  between  four  and  five 
people.  However,  in  sane  sessions  the  author  sat  in  on  the  whole  meeting 
and  the  number  of  users  who  were  not  drawn  from  DARPA  or  from  Computers 
System.s  Management,  the  contractors  for  the  SGfrS,  was  71.  Hiese  included 
personnel  from  the  follaving  aaer.cies  and  orqanisations:- 
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U.S.  V3'T/ 

tl.S.  Air  Force  -  F’C 

-  Ccmur.i coitions  Conwanci 

-  'f'; 

U.S.  Amry  -  Coimanci  and  Control  Technical  Center 

Military  Traffic  Managerent  Control 

DCA. 

DCEC 

DRI 

MSA 

United  Nations 
COMSAT 

Satellite  Business  Systetis 
Defense  Technical  Information  Center 
Arthur  Young 


The  sessions  began  with  all  the  participants  assembling  in  one  office 
before  then  being  led  off,  each  to  a  separate  studio,  to  start  the 
videoconference.  This  would  usually  catmence  with  the  author  explaining 
sane  aspects  of  the  system  and  the  purpose  of  the  exercise.  The  time 
taken  to  explain  how  the  system  and,  in  particular,  the  SQ'^S  worked  was 
short,  no  longer  than  five  to  ten  minutes.  The  demonstration  sessions 
would  continue  with  more  detailed  discussions  about  the  configuration  of 
the  system.  The  participants'  opinions  of  and  attitudes  towards  the 
system  were  collected,  both  during  and  after  the  session,  when  they 
again  assembled  in  one  room.  In  the  more  'real'  meetings,  participants 
would  be  left  alone  to  proceed  by  themselves  while  being  observed  by  the 
author,  out  of  sight  in  one  of  the  studios.  After  these  meetings  there 
would  be  an  extensive  debriefing  session  including  the  use  of  a 
questionnaire  (Appendix  A)  to  ascertain  just  what  effect  the  system  had 
had  on  their  meeting  and  hew  suitable  it  was  for  their  purposes.  All  the 
meetings  lasted  between  a  ouarter  and  three  hours,  with  most  of  them 
taking  over  an  hour.  In  total,  the  whole  process  of  getting  each  meeting 
and  its  participants  organised,  the  meeting  itself  and  the  debriefing 
session  took  about  two  hours  on  average. 
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IXiring  the  'real'  meetings,  in  particular,  the  author  noted  any  problems 
encountered  by  the  users  and  the  flow  of  the  conversation.  A  .i^per  record 
was  kept  of  the  sequencing  of  remar'<s.  This  shows  individual  participa¬ 
tion  levels  and  notes  how  the  conversation  passed  from,  person  to  person 
with  or  without  the  use  of  naming  to  address  remarks. 

The  debriefing  sessions,  which  followed  every  meeting,  examined  users' 
likes  and  dislikes  of  the  system,  their  perception  of  the  meeting  they  had 
just  held  and  its  suitability  for  their  normal  types  of  meetings. 
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5.  ATTT'nJDFS  TCWMCS,  PND  USE  MADE  OF  TOE  ECXJIFMENT 


S .  1  rrrpf'^sFtx'^  vidoo  ?pd  virtual  spac<; 

Too  virtual  space  arrangement  was  like<l  by  almcst  all  the  participants. 
Pll  except  one  of  the  users  had  no  difficulty  in  discerning  who  was  sayina 
what  and  to  whom.  However,  one  other  did  say  that  it  was  difficult  to 
keep  track  of  all  tl'.e  monitors  when  they  are  spaced  apart  and  that  he 
would  have  preferred  it  if  they  were  clustered  together.  Certainly  the 
maximum  possible  number  was  thought  to  be  between  five  and  seven  nodes. 

Together  with  the  spatial  separation  of  the  loudspeakers,  virtual  space 
was  thought  to  make  for  a  mere  natural  meeting.  Users  felt  included  in  a 
ring  of  participants  rather  than  excluded  as  when  sitting  opposite  a 
central  single  monitor,  or  cluster  of  monitors.  Users  who  had  had 
previous  experience  of  other  two  node  videoconference  systems  said  that 
this  naturalness  was  helped  by  the  unobtrusive  nature  of  the  cameras  above 
each  monitor.  Some  carried  out  their  meetiiig  without  ever  being  aware  of 
where  the  cameras  were,  nor  that  there  was  four  of  them.  TVo  people  did 
comment  that  the  columns  were  too  far  away  and  that  they  should  be  nearer 
to  the  distance  at  which  people  sit  face  to  face  in  a  meeting. 

In  seven  of  the  groups,  people  commented  that  a  drawback  of  the  virtual 
space  was  that  people  had  to  remain  in  camera  shot.  Instead  of  having 
just  to  sit  opposite  a  single  camera,  users  had  to  stay  at  the  point  where 
all  four  camera  views  coincided.  This  was  felt  to  be  physically 
constraining  and  disconcerting  because  there  was  no  way  of  checking  that 
oneself  was  visible  to  all  the  romote  sites.  Vhen  others  were  not  visible 
this  was  also  worrying.  There  are  two  points  here.  One  is  that  staying 
in  camera  shot  of  all  of  four  converging  cameras  is  difficult,  especially 
as  a  meeting  progresses  and  people  slump  in  their  chairs  or  bend  over  to 
read  or  write.  The  second  point  is  that  there  are  no  self  view  monitors 
which  would  display  to  each  user  the  image  seen  of  him,  or  her,  by  t.he 
other  sites.  ?t  le.ast  two  and  possibly  four  self-view  monitors  would  be 
required  to  confidently  position  oneself.  However,  cne  user  conmented 
that  when  he  had  previously  u.sed  systems  with  self  view  monitors  these  had 
ser^rd  as  distractions  and  hindered  rather  than  helped  the  meeting. 
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Half  way  throogh  the  trial  the  camera  lenses  and  codecs  were  adjusted  so 
as  to  widen  the  field  of  view  and  increase  the  size  of  the  image  in 
relation  to  the  full  size  o^  the  display  screens.  Previously  the 
transmitted  image  only  took  up  about  a  quarter  of  the  screen.  Since 
the  size  of  the  transmitted  image  had  been  increased  the  refreshment  rate 
was  correspondingly  slcver. 

The  virtual  space  should  be  responsive  to  the  niinbers  of  active  nodes 
connected  in  a  teleconference  and  maximise  use  of  the  more  central 
colunns.  If  there  are  only  three  participants  in  a  meeting,  for  exanple, 
the  system  should  readjust  itself  so  that  the  two  remote  participants 
appear  on  the  two  central  columns  in  each  room  while  retaining  a 
consistent  position  side  by  side.  This  would  avoid  situations  where  two 
remote  participants  may  afpear  cn  the  two  outer  columns  while  the  two 
central  ones  remain  unused. 

The  quality  of  the  individual  images  was  not  popular.  A  third  of  the 
groups  disliked  the  way  the  images  would  be  altered  slightly  on  each 
occasion  they  were  refreshed.  Even  small  areas  of  stationary  objects  such 
as  backgrounds  would  change  from  black  to  white  and  vice  versa. 
Participants  would  appear  on  the  screens  as  if  they  were  continually 
moving.  TVk)  thirds  of  the  groups  felt  the  lack  of  synchronisation  between 
the  audio  and  video  signals  was  a  problem.  This  delay  on  the  video  signal 
is  due  to  the  processing  time  of  the  coding  processes  and  had  been  further 
increased  as  a  result  of  the  steps  taken  to  keep  people  on  camera.  The 
few  seconds  involved  is  long  enough  to  lose  lip  synchronisation.  Ckie 
group  gave  an  example  of  how  it  was  disquieting  to  hear  laughter,  but  not 
to  be  inmediately  able  to  see  who  was  laughing. 

The  quality  of  image  produced  by  the  Sketch  Oaders  was  felt  to  be  adequate 
by  all  but  two  of  the  groups.  These  two  groups  said  they  wjuld  prefer  the 
better  resolution  of  freeze  frame  at  the  expense  of  losing  information 
about  the  movements  of  their  colleagues.  Che  group  said  the  effect  was 
similar  to  freeze  frame,  while  the  remainder  preferred  the  Sketch  Ocaders 
to  freeze  frame  and  audio  only  teleconferences.  The  image  quality  was 
reported  to  be  adequate  to  detect  levels  of  attention  and  eye  gaze  but  not 
attitudes,  nods  or  lip  and  eyebrcw  movements.  Seme  users  said  they  had 
deliberately  exagaerated  smiles  etc.  so  as  to  be  clearly  visible  to  their 
colleagues.  It  was  possible  to  identify  people  already  kna>»n  but  not  to 
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.  ,00a  fe.1  ot  .tr,n,er..  F«>Ple  .*»  for  the  firrt 
aia  ttoogh  10  -t  croo  r«»,ol»  -O'- 

Inn,  face  to  <«..  »».  O™-  -‘1^  "  Tf' 

*,Uty,  folt  It  «»ia  ..  very  OUficult  to  r.U  tt.  .d,, 
agency,  especially  to  non-technical  people  who  wouldn't  apprecia  . 
costs  involved  in  sending  a  'normal'  broadcast  TV  type  of  signal. 

codecs  are  sensitive  to  tbe  anount  of  detail  in  an 
changes  in  contrast.  Therefore  they  have  to  be  adjusted  for  participan 
with  simple  outlines  and  those  with  a  great  deal  of 

Mir,  .rf  strlE^a  .hirf,  for  in.t.000.  Wts  tin.  .a,ostr«.t  M 

to  b.  .»a.  to  .»*  ot  the  t«nty  tod.cs  to  the  three  ‘"‘I"'"?' 
cer,  hed  „t  doe.  Ih  the  stcdlos.  ««v.r,  U.  p.rfor»n»  ot  ^.^e- 
differed  »x!  wre  better  et  iraxlolsioj  the  d^  '’°'^"r^«*ieot 

i™,.  thee  outers.  Furthertore,  the  studios  .Ith  wuvio-s 
to  tloctoetlcos  Ih  the  «*lent  li,ht  loel  es  clouds  pees  ty  the  su 
poeltice  thenges  »d  this  effects  the  ouelity  ot  the  dlspl««d  i^yes. 

If  e«d.  site  Chly  hed  one  we-ltor  this  ™y  .ot  hev.  teen  ‘ 

*.«er  with  eoltlple  l.»,.s,  the  result  that  there  l«ly  to^^^ 
considerable  variation,  between  the  four  images  seen  a  e 
inequality  was  felt  to  detract  from  the  round  the  table  fe^ 
ulderoonference.  user.  to  te  ebl. 

image  quality  seen  at  their  site,  but  the  complexity  involved  in  tuning 
four  monitors  would  be  undesirable  for  most  users. 

one  user  provided  an  illustration  of  just  hew  people's  prior  kno.^e  ^ 
expectations  can  effect  their  response  towards  the  Sketch  Coder  and 
videoconferencing  in  general.  This  person  had  had  a  lot  of  experie^ 
with  a  large  on-site  video  system.  Oi  his  base,  briefing  sessio 
large  to  be  held  in  one  roan  can  be  relayed  to  monitors  in  up  to  oth 
^  in  the  nearby  vicinity.  A  good  quality  colour  ^  ^ 

transmitted  via  ordinary  oiaxial  cable  and  anplifiers  over  t^  s^rt 
distances  involved.  Having  been  used  to  seeing  'videoconferences  of  su^ 
a  high  quality  and  not  appreciating  the  co^lexities 
when  the  distances  are  nucb  larger,  his  opinion  of  the  video  side 

Washington  system  was  very  derogatory. 


7? 


Audio  Systan 


In  most  of  the  meetings  there  were  corplaints  about  the  sound.  In 

several,  there  were  problems  with  hcwlaround.  Apart  from  these  problems 
which  could  be  alleviated  by  acoustically  treating  the  rooms  there  were 
few  other  complaints.  Only  one  user  complained  about  the  level  of 
background  noise. 

Ttie  audio  system  was  much  more  frequently  criticised  by  those  participants 
who  had  held  a  real  meeting  over  the  system.  Wiereas  the  visual  aspects 
are  most  apparent  v*ien  someone  first  encounters  the  system,  it  is  the 
audio  system  which  becomes  most  critical  once  users  become  accustomed  to 
the  system  and  concentrate  not  on  it,  but  on  their  meeting  and  its 

objectives. 

The  spatial  separation  of  the  speakers  was  very  well  received.  Having 
each  voice  come  from  a  separate  speaker  was  felt  by  those,  who  had 
experienced  group  to  group  two  node  teleconferencing,  to  be  a  great 

improvement  and  responsible  for  much  of  the  success  of  the  five  node 

meetings.  The  location  of  individual  speakers  allows  one  to  identify 
instantly  the  source  of  a  new  ccmnent. 

A  side  effect  of  the  low  sound  level  was  that  people  felt  they  had  to  talk 
louder  than  normal  and  pay  attention  more  to  what  others  were  saying. 
Both  of  which  tended  to  mean  their  videoconference  was  more  tiring  than  a 
face  to  face  meeting. 


The  Shared  Graphics  Wark  Space  (SGVS) 

The  SGfrB  was  little  used  during  meetings  except  experimentally,  because 
only  three  or  four  of  the  workstations  could  be  successfully 
interconnected.  In  addition  there  was  no  way  users  could  themselves  enter 
pre-prepared  graphics  or  text  onto  the  system  during  or  just  before  the 
meeting.  Notwithstanding  the  above,  the  SOB  was  felt  to  be  the  most 
u!?eful  and  widely  acceptable  component  of  the  videoconference  system. 

Users  who  were  not  confident  about  the  willingness  of  their  colleagues  to 
accept  the  Sketch  Coder  images  did  feel  that  the  SOB  would  encounter  no 
such  problems. 
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Ttie  main  criticism  ma<ie  was  the  inability  to  distribute  briefing  notes, 
for  instance,  during  a  meeting.  A  fast  facsimile  device  was  requested. 
In  addition  several  groups  criticised  the  position  of  the  SG;\'S  module. 
This  was  felt  to  be  too  low  to  be  easily  written  on  and  also  suffered  from 
reflections  off  the  glass  surface.  Ore  person  wanted  to  be  able  to  go 
directly  from  one  page  to  another  without  having  to  go  through  all  the 
intervening  ones,  displaying  them  in  turn  on  the  screen.  He  also  would 
like,  as  a  chairman,  to  be  able  to  lock  the  system,  so  that  only  he  could 
determine  which  page  is  to  be  displayed  at  all  the  sites.  Thus  when 
giving  a  presentaticsn  he  would  be  cxxifident  that  scmeone  else  cxxild  not 
accidentally  or  deliberately  skip  ahead  to  the  next  page  or  pages.  All 
users  would  still  be  able  to  annotate  and  indicate  regions  on  the 
particular  page  being  displayed. 

In  order  to  draw  on  the  screen  a  user  must  press  one  of  the  coloured  keys. 
If  they  press  the  same  key  a  second  time,  the  system  passes  into  an  indi¬ 
cate  mode.  Vhen  he,  or  she,  then  touches  the  screen  instead  of  a  line 
being  drawn,  an  indicator  <  >  appears  wherever  the  stylus  is  touching  the 
screen.  This  mechanism  for  selecting  the  indicate  mode  was  felt  to  be 
unclear.  People  attempted  to  write  when  in  indicate  mode. 

Since  all  users  can  write  in  the  same,  or  different  colours,  at  the  same 
time  there  was  sane  ccsnfusion  abcxit  who  was  writing  what.  In  mc3st  cases, 
the  users  first  anncxinced  which  colour  each  would  then  draw  with.  This 
was  wasteful  in  that  each  user  ended  up  cxily  using  cxie  colour  and  a 
preferable  solution  was  felt  to  be  to  have  each  action  labelled.  People 
could  be  identified  by  their  site  name  or  alternatively  be  asked  to  enter 
their  initials,  for  example,  at  the  beginning  of  the  ccxiference.  These 
labels  could  then  be  displayed  wherever  he,  or  she,  draws  a  line,  writes 
or  indicates,  appearing  at  the  position  of  their  stylus  cxi  the  screen. 

The  last  improvement  recjuested  ty  several  users  was  that  there  should  be  a 
second  monitor  in  each  studio  displaying  the  same  Seif'S  image.  This 
monitor  shcxald  be  mounted  at  a  near  vertical  angle  on  a  portable  stand  so 
as  to  be  easily  visable  to  any  cjbservers  in  the  rexsm.  Otherwise  a  secxnd 
or  third  person  present  at  a  site  wcxild  have  to  peer  over  the  main  parti¬ 
cipant's  shoulder  in  order  to  follcx#  what  was  going  on.  In  general, 
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several  users  ccnrrentwl  that  each  site  should  be  better  able  to  cope  with 
rtore  than  ere  person.  At  present  a  second  person  cannot  be  easily  made 
visable  to  all  rertote  sites,  by  sitting  alongside  the  main  participant  for 
instance.  O.e  user  thought  that  it  would  be  desirable  to  be  able  to  key 
in  each  user's  name  and  then  for  these  captions  to  be  displayed  underneath 
each  of  the  images.  Finally,  one  person  criticised  the  lack  of  leg  room 
in  one  of  the  roems.  One  small  round  table  is  equipped  with  a  large 
central  column  and  was  evidently  too  constricting  for  those  with  longer 
legs. 


6.  TOE  VIDEOCONFERENCE 


6.1  llserp*  perceptions  of  the  meetings 

Ttiis  chapter  locks  at,  in  nxDre  detail,  the  views  of  these  users  whose 
meetinq  constituted  a  real  exarple  of  their  nomal  work.  Six  such 
meetings  took  place  involving  twenty  six  people.  Their  views  are 
extremely  valuable  since  it  is  only  when  people  have  to  achieve  sonething 
from  the  meeting  is  the  adequacy  of  the  equipment  really  tested.  In 
addition  the  discussion  does  not  centre  around  the  equipment  itself  and  it 
is  possible  to  separate  out  those  things  which  a  more  casual  observer 
might  feel  are  important  but  are  largely  based  on  his,  or  her,  prior 
expjectations  or  arise  from  the  novelty  of  the  equipment.  It  is  possible 
to  confirm  whether  those  things  which  someone  might  think  are  distracting 
or  unsatisfactory  are  indeed  so  when  they  are  not  the  focus  of  attention. 
Hewever,  all  reactions  are  valuable  since  it  is  the  initial  reaction  to  a 
system  that  often  determines  whether  someone  will  even,  give  it  a  try. 

The  meetings  lasted  between  15  and  70  minutes  once  the  initial  instruction 
and  introductory  phase  had  been  conpleted.  The  average  length  was  about 
SO  minutes.  ?fter  each  of  the  six  meetings  the  users  were  questioned  on 
type  of  the  meeting  they  had  just  held,  its  suitability  for  a 
videoconference  and  the  effect  it  had  had  on  the  meeting.  In  addition 
their  views  were  gathered  on  the  equipment  they  had  just  used.  After  four 
of  tlie  meetings  questionnaires  were  completed  by  the  participants.  The 
other  two  were  shorter  more  general  discussions  without  clear  objectives 
to  be  reached  and  therefore  it  would  not  have  been  possible  to  establish 
clearly  to  what  degree  any  such  objectives  had  been  fulfilled. 

The  participants  were  asked  to  classify  the  meeting  they  had  just  had  in 
terms  of  one  or  more  of  the  attributes  shown  in  Figure  5.  Meetings  were 
most  commonly  thought  of  as  discussions  or  presentations  of  ideas,  but  six 
did  think  there  had  been  some  element  of  problem  solving  and  five  that 
there  was  a  component  of  ideas  generation.  However,  an  aspect  which  may 
be  most  sensitive  to  the  novel  media,  negotiation,  was  largely  absent  from 
the  meetings.  Participants  were  cautious  about  volunteering  to  hold  sens¬ 
itive  meetings  on  the  fystem  at  the  risk  of  failure,  or  achieving  an  adve¬ 
rse  result.  This  fear  may  well  bo  carri€>d  through  to  when  such  systems 
are  used  in  a  real  context  and  result  in  their  not  being  used  for  meetings 
with  a  high  degree  of  p)er.sonal  ccmm.itment. 
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Components  of  a  meetinq  which  best  describe 
the  participants'  videoconference 

(four  meetings  and  sixteen  participants) 


Description 

No.  of  Users 

Discussion 

IP 

63 

Presentation  of  ideas  or  views 

10 

63 

Problem  solving 

6 

38 

Exchanging  information 

5 

31 

Ideas  generation 

4 

2? 

Negotiation 

0 

0 

In  the  nex-  part  of  the  cjuestionnaire,  respondents  were  as)<:ed  to  compare 
the  meeting  they  had  just  had  with  their  experienoe  of  similar  face  to 
face  ones.  On  a  number  of  factors  which  describe  a  meeting  they  had  to 
indicate  whether  there  had  been  an  increase  or  decrease.  First  they  had 
to  indicate  which  factors  they  felt  were  important.  The  results  are  shown 
in  Figure  6,  together  with  those  for  the  previous  San  Antonio  study.  The 
most  important  factors  appear  to  be  the  effectiveness  of  the  meeting,  the 
co-operation  between  participants,  one's  cwn  level  of  contribution  to  the 
meeting  and  the  quality  of  the  decision,  or  decisions,  reached. 
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Factors  Considered  by  Respondents  to  he  Important  in  Their  Meeting 


1  2 
%  Respcndents  %  Respondents 

(San  Antonio  study) 


Ff tectiveness 

lOf) 

90 

Co-operation  of  participants 

88 

85 

CWn  contribution 

88 

65 

Pecision  (Xiality 

75 

87 

Information  Accessibility 

75 

83 

Own  satisfaction  with  the  meeting 

69 

79 

CWn  control  over  the  meetinc 

63 

48 

Sense  of  privacy/security 

63 

48 

Peoples'  preparation 

56 

77 

Task  Orientation 

44 

73 

length  of  the  meeting 

44 

67 

Friendliness  of  participants 

44 

70 

Aggression  of  participants 

44 

45 

^  Total  of  4  real  meetings  and  16  participants. 

2 

Total  of  meetings  and  82  participants. 

Figure  7  shows  how  they  felt  the  videoconference  had  fared  in  terms  of 
those  factors.  Half  the  users  reported  that  the  co-operation  of  their 
colleagues,  which  had  also  been  reported  as  being  very  important,  had  been 
improved.  There  was  considerable  dichotomy  about  whether  the  meeting  had 
been  more  satisfactory.  About  half  the  participants  felt  it  had  teen 
improved  while  the  other  half  felt  it  had  been  made  worse.  The 
effectiveness  of  the  meeting,  which  had  also  been  given  as  an  important 
factor,  was  also  generally  felt  to  have  been  impaired.  There  had  h'^r, 
little  apparent  change  in  the  decision  quality  and  people's  own 
contribut ion. 
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Evaluation  of  Real  Videoconference  meetings 


Factor 


Ko.  of  Respondents  No.  of  Respondent? 
reporting  an  reporting  a 

increase  decrease 


Co-operation  of  participants 
Own  satisfaction 
CVn  control  over  meeting 
Sense  of  privacy/security 
Task  orientation 
Effectiveness 
recisicn  quality 
people's  preparation 
Own  oontribution 
Length  of  the  meeting 
Friendliness  of  participants 
Information  accessibility 
Aggression  of  participants 
(  )  San  Antonio  Study 


7 

(6) 

1 

(5) 

6 

(3) 

8 

(9) 

5 

(4) 

4 

(7) 

5 

(4) 

F 

(h) 

4 

(2) 

0 

(4) 

4 

(4) 

7 

(9) 

3 

(3) 

1 

(5) 

3 

(3) 

] 

(2) 

3 

(4) 

2 

(6) 

3 

(9) 

2 

(3) 

3 

(4) 

4 

(8) 

3 

(2) 

6 

(7) 

1 

(4) 

7 

(4) 

Comparing  the  results  of  this  small  sample  with  that  for  the  San  Antonio 
study,  it  would  appear  the  vrashington  system  was  generally  preferred. 
There  was  felt  to  be  a  higher  degree  of  co-operation  between  participants, 
peoples'  satisfaction  with  their  meeting  was  improved  and  the  meetings 
were  much  less  likely  to  take  longer.  It  would  appear  that  the  virtual 
space  concept  may  even  have  advantages  for  multi  participant  two  node 
videoconferences,  helping  the  degree  of  co-operation  between  all  the  users 
rather  than  allowing  a  meeting  to  fall  into  t-wo  sub-groups.  The  reason 
for  the  drop  in  the  reports  of  videoconferences  taking  longer  is  due  to 
the  difference  between  the  two  SGl-S's.  The  ,Sar  Antonio  SGlvT;  was  much 
criticised  for  the  time  it  took  to  display  a  page  and  move  througii  the 
database.  Tliere  were  no  major  criticisms  of  the  speeti  of  response  of  the 
Washington  system. 
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''t'p  f-iT.e  tjil'.on  to  If’.Trr  hcu-  to  use  the  system  and  to  feel  reasonably 
confident  operatim  it  is  riniral.  It  takes  no  longer  than  five  to  ten 
minutes  to  explain  hew  the  nC.-S  works  and  for  the  users  to  experimert 
usinu  it,  A  most  serious  problem  was  th.ouot  to  ensur°  that  all  th.e 
participants  are  seated  so  as  to  he  clearly  visible  to  each  other.  As  the 
meetings  progressed  it  was  likely  that  one  or  more  would  drift  out  of  th.e 
'sight 'of  the  camera. 

A  measure  of  th.e  dynamism  of  a  meeting  and  the  exchange  of  information  is 
given  by  the  frequency  of  centrihutions  made  by  different  speakers.  Figure 
8  shows  the  average  number  of  changes  of  speaker  during  each,  five  minute 
interval.  The  two  graphs  refer  to  the  averages  for  the  seven  real  meetings 
in  Washington  and  for  fourteen  meetings  in  San  Antonio.  While  in  each 
case  the  number  of  meetings  obser/e<i  is  small,  there  does  appear  to  be  a 
difference  between  meetings  held  on  the  five  node  system  and  those  held  cr 
the  two  node  one.  In  each  group  of  meetings  there  were  very  few  quiet, 
monents  when  nobody  spoke  and  therefore  the  lower  figures  for  the 
frequency  of  coments  made  in  the  V’ashington  meetings  imply  that  people 
were  meiking  longer  individual  contributions.  This  result  is  borne  out  by 
the  remarks  made  by  the  participants.  Although  most  users  said  they  soon 
began  to  forget  about  the  system,  once  th.e  meeting  had  begun,  there  were 
several  who  said  they  continued  to  feel  slightly  inhibited.  Itsey  felt 
they  had  to  plan  out  their  contributions  before  starting  to  talk  and  one 
said  he  felt  as  though  he  was  on  the  stage  when  talking.  Others  conrpented 
that  there  were  fewer  interruptions  than  was  usual  for  their  normal  face 
to  face  meetings.  Fbr  both  groups  of  participants,  their  videoconferences 
were  novel  experiences  and  thus  sane  inhibition  would  be  expected  to  wear 
off  as  they  beceme  accustaned  to  the  procedures. 

■Section  6.1  indicated  how  the  five  node  system  had  been  more  popular  and 
successful  than  the  two  node  one.  Comparing  that  result  with  Figure  8,  it 
would  appear  that  the  five  node  system  may  be  more  satisfactory,  but  at 
the  s-ame  time  be  generally  more  imposing  than  the  two  ncaie  system.  Ibo 
users  are  isolated  in  sep.arate  reems  and  do  not  have  the  reassurance  of 
being  able  to  talk  not  always  at  the  syst^'m  but  also  to  the  fellcw 
conferees  actually  sittirn  n«xt  to  them.  The  difference  between  the 
graphs  in  Figure  8  may  merely  reflect  the  fact  that  the  two  nocie 
videoconferences  were  in  fact  a  mixture  of  teleconferences  a-d  face  to 
f.ace  meetings. 


vjop.foroes  comnpnterl  tlvit;  they  felh  thev  h.iii  to  tah<  lou(ier  and  had  to 
concentrate  on  what  others  were  saying.  Some  would  worry  if  they  missed  a 
few  words,  while  sayina  tha*-  in  a  face  to  face  meehina  they  would  not  he 
so  concerned,  reasoning  that  it  was  probably  net  a  vital  piece  cf 
information.  'Tioy  felt  they  had  to  consciously  lock  for  the  reactions  of 
their  colleagues.  These  effects  may  in  part  he  due  to  the  quality  of  the 
audio  system  making  it  difficult  to  hear  what  others  are  saying. 

?  symptom,  of  the  heightened  task  orientation  of  a  videoconference  reported 
in  section  6.1  is  the  lack  of  any  side  conversations.  lliis  was  most 
evident  in  one  real  meeting  whose  pupcse  was  for  two  groups  to  get  to  know- 
each  other  and  examine  areas  where  their  research  overlapped  Tlney  had  no 
other  specific  objective  immediately  in  mind.  This  meeting  was  very 
unsatisfactory  and  only  lasted  ten  minutes.  Much  more  benefit  in  terms  of 
getting  to  know  each  other  was  drawn  from  the  brief  time  spent  togetlier 
beforehand  and  afterwards  during  the  debriefing  session.  It  would  appear 
that  if  there  is  no  clearly  identifiable  objective,  a  videoconference  can 
remove  all  lateral  conversations  which  otherwise  allow  people  gradually  to 
get  to  know  each  other  and  thus  removes  the  opportunity  to  achieve  the 
work  related  objective  of  the  meeting  which  in  this  case  was  to  discuss 
directions  taken  by  their  research.  The  result  can  be  a  very  quiet  and 
embarrassing  failure.  This  meeting  was  the  more  remarkable  because  all 
the  participants  were  keen  to  hold  the  meeting  on  the  system  and  two  had 
had  a  great  deal  of  prior  experience  with  it. 

The  virtual  space  concept  worked  well.  Only  one  person  felt  he  had  to 
announce  himself  before  saying  sorething.  This  he  did  before  each  and 
every  conment  he  made.  In  total  only  three  percent  of  the  comments  were 
tagged  with  a  conferee's  name.  Vhen  cenments  were  tagged  it  was  usually 
for  emphasis.  All  the  respondents  to  the  questionnaires  said  that  they 
were  able  to  determine  who  was  saying  what  to  whom.  People  were  able 
successfully  to  direct  questions,  answers  and  remarks  to  a  particular 
person  by  lookinq  at  that  person  and  by  way  of  the  context  of  the  remark. 
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This  result  contrasts  with  that  for  the  similarly  sized,  but  two  node 
videoconferences,  vrhile  only  one  per  cent  of  the  comments  made  on  the  San 
Antonio  system  were  name  taqged,  a  quarter  of  the  respondents  to  the 
questionnaire  said  that  they  were  unable  to  always  determine  who  was 
saying  what  and  to  whom,  rifficulty  in  identifying  who  was  speaking  was 
exacerbated  hy  the  fact  that  three  participants  in  each  rocm  were 
portrayed  in  the  one  image  and  thus  the  resolution  of  each  individual's 
face  was  much  poorer  than  for  the  Fashing ton  system.  One  user  who  had  had 
previous  experience  of  a  large  two  node  videoconference  using  the 
Picturephone  Meeting  Service  (PMS)  preferred  the  Vrashington  system  with 
virtual  space.  A'^cording  to  him  the  P'lS  videoconference  had  been  very 
unsatisfactory  because  it  had  been  impossible  to  follow  who  was  saying 
what  to  whom.  This  information,  which  people  take  for  granted  in  a  face 
to  face  meeting,  is  vital. 

The  private-phone  system  was  only  used  on  four  occasions  during  the  real 
meetings.  On  two  of  these  occasions  scmeone  used  tb.e  phone  to  telephone 
an  outside  person.  There  was  probably  little  need  to  hold  a  private 
conversation  in  the  real  meetings  examined,  which  were  primarily 
co-operative  discussions.  One  user  remarked  that  she  would  have  used  it 
to  confirm  the  meaning  of  an  acronym  with  her  colleague,  but  felt  it  was 
too  obtrusive  a  gesture  for  such  a  m.inor  requirement. 
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fi.3  ?;uitabilitv  of  different  tvpes  of  meotincis  for  videoconferences 


Most  of  the  groups  using  the  system  had  views  about  the  sorts  of  meetincs 
that  wfAild  be  suitable  for  such  treatment.  It  was  not  t'-cught  tc  be 
suitable  for  rreetinqs  with  a  high  emotional  content,  such  as  jet 
interviews.  In  addition  the  resolution  was  not  thouoht  adequate  fer 
training  purposes.  Hewever,  five  groups  felt  the  system  would  be  very 
appropriate  for  briefings  or  local  project  meetings  between  peer  groups  of 
Majors  or  Colonels,  but  not  more  senior  personnel.  However,  no  one  more 
senior  than  a  Colonel  was  interviewed  and  perhaps  Generals  for  example, 
would  not  have  agreed  with_this  assumption.  Users  said  they  would  be  more 
confident  using  the  system  if  people  senior  to  them  were  not  present. 
Characteristics  of  meetings  thought  most  suitable  would  appear  to  be  those 
which  take  place  frequently  and  whose  purpose  was  primarily  to  co-ordinate 
and  exchange  information. 

Talking  about  th.eir  cvn  normal  m.eetings,  users  cemmented  that  they  usually 
only  involved  two  or  three  people  from  one  or  two  sites.  The  appropriate¬ 
ness  of  a  five  node  system  and  virtual  space  would  thus  appear  to  be 
limited  within  the  aqencies’  d;p.,rt.ments  sampled.  Hcwever  the  reason  that 
few  meetings  presently  take  place  bet-ween  people  from  as  many  as  five 
different  sites,  may  well  be  an  artefact  of  the  difficulty  of 
co-ordinating  such  events.  Perhaps  if  the  capability  tc  easily  hold 
multi-site  meetings  existed  then  more  would  take  place  and  the  benefits  to 
the  distribution  and  coordination  of  information  in  the  Defense  Department 
would  be  considerable.  Overall,  most  participants  said  that  they  would 
not  expect  such  a  system  to  result  in  there  being  less  travel,  since  the 
bulk  of  travel  is  for  training  purposes  and  for  inspections  of  objects  or 
dociments.  They  cemmented  that  instead  there  would  probably  be  better 
communications  between  personnel  and  departments. 

There  seems  to  te  little  requirement  for  videodiscs  among  the  particular 
groups  interviewed.  They  would  like  to  cone  to  a  meeting  with  a  hard  copy 
agenda  and  maybe  sane  text  or  graphics  and  enter  them  semehew  onto  the 
system.  0r.ee  these  are  on  the  system  the  ability  for  all  the  users  to 
annotate  them,  si.multaneously  was  thought  to  be  useful.  One  user  with  a 
strategic  role  outside  of  V^shington  did  see  advantages  in  having  maps  of 
the  world  available  on  videodisc  and  very  much  liked  the  ability  to  access 
individual  frames  by  typing  in  a  place  name.  Others  did  not  see  such  an 
imnediate  role  for  videodisc  in  their  particular  departments. 


7.  RELIABILITY  OF  THE  ECt’IFME^T 


T^e  &ni iprT’(='r:‘'  w  -  r=ovflct>r'I  .luriro  tho  ccurpe  tre  ext'rci~’'. 

T^is  moant'  px-'rcii'o  s.;f  ip  a  cf  wa\’? . 

First,  for  a  colx’-^  of  days  r.c  ~t»'tir.o?  ct'cld  tv-  arrancod  while  the  systi'-rr 
was  being  nno’if i<=^d.  '^’roaohcut  tho  trial  prohle'^s  were  enccup.tered  a?  a 
result  of  new  irproveirents  nc*-  wcrV.ipg  perfectly  and  the  syster.  not  having 
been  fully  tested  before,  or  even  allowed  to  run  for  such,  long  times. 

Tbe  followina  is  a  list  of  the  problems  encountered  during  this  exercise. 
However  it  is  not  anticipated  that  the  final  fully  tested  system  would  be 
so  unreliable.  Also  recorded  here  are  a  number  of  improvements  which  had 
not  yet  been  implemented. 


A  maximum  cf  only  four  sites  could  he  fully  interconnected  via  the 
SGV-E.  FOr  most  of  the  trial  only  the  workstations  in  three  sites 
were  in  ccrrmunication.  There  were  also  other  problem.s  encountered 
with  the  SCt'P  conceminq  both  the  software  and  hardware  components 
bought  from  elsewhere. 

A  frequent  problem  which  was  encountered  on  one  or  more  occasions 
during  almost  all  the  videoconferences  was  that  one  of  the  images 
would  freeze.  The  sound  was  not  affected.  Tliis  fault  was  thought  to 
be  due  to  noise  on  the  telephone  company's  fligital  lines  disrupting 
one  of  the  codecs  and  could  be  remedied  by  resetting  it.  There  are 
plans  to  use  a  microcomputer  to  monitor  all  the  lines  between  the 
locations  and  automatically  reset  the  codecs  if  faults  are 
discovered.  V'ithout  such  a  cap>ability,  the  videoconference  system  is 
not  a  robust  one  and  thus  does  not  fulfill  one  of  the  initial 
objectives  for  developing  the  19.2  Kbit/s  codecs  in  the  first  place. 

The  facsimile  interface  had  not  yet  been  developed. 

The  capability  of  erasing  a  line  by  simply  reversing  the  stylus  and 
then  retracing  over  a  line  had  not  yet  been  ccnpleted. 


Apart  from  the  problems  with  the  fourth,  and  fifth  workstations  and  with, 
the  cxidecs  heina  di.srupted  by  any  noise  on  the  digital  lines,  the 
equipment  was  reliable.  The  coilecs  otherwise  worked  well  and  there  were 
no  problems  with  the  synchronisation  of  the  inaoes,  for  instance,  as  had 
been  encountered  in  San  Antonio.  However,  until  the  SGt-S  has  been  fully 
tested  with  all  five  nodes  working  it  will  be  impossible  to  assess 
confidently  its  level  of  performance. 
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8.  CTNCLUSIONS 


'Ttio  chapt-.f^r  prospntR  the  ccnclusior.s  drawn  fror',  the  exercise.  Th.t'se 
refeiTinq  to  the  are  discussed  separately  in  section  P.2. 


P.1  Fir.’e  node  videoccnferencirc 


All  but  one  of  the  real  videoconferences  were,  by  and  large,  satisfactory. 
Hcwever  there  were  sane  objections  about  the  quality  of  the  audio  and  of 
the  oonpressed  video  images.  In  addition  several  users  doubted  whether  it 
would  be  acceptable  to  some  senior  aind  non-technical  users  who  it  was 
thought  may  not  appreciate  the  technical  sophistication  and  instead  sLmply 
compare  it  unfavourably  with  normal  broadcast  television.  Several  actions 
may  be  taken  to  improve  these  aspects  while  not  incurring  the  costs  and 
complications  of  broadcast  television. 


Ttie  first  step  towards  improving  the  audio  quality  would  be  to  raise  the 
threshold  before  hcwlaround  sets  in.  Havlaround  can  be  avoided  by  cutting 
down  on  the  sound  picked  up  by  the  microphones  indirectly  from  the  loud¬ 
speakers  off  the  walls  and  ceiling.  This  can  be  achieved  by  putting 
non-ref lective  material  on  the  walls  v4iich  could  be  hidden,  if  necessary, 
behind  curtains.  Tie  clip  microphones  had  already  been  tried  in  an  earlier 
version  of  the  system  as  an  alternative  to  the  shotgun  ones,  but  these  had 
not  performed  any  better  than  the  directional  ones  and  had  the 
disadvantage  that  participants  needed  to  be  wired  to  the  system  and  any 
extra  observers  in  a  room  would  have  needed  themselves  to  each  have  one  if 
they  had  wished  to  be  heard. 


Itie  clarity  of  the  participants'  speech  can  also  be  improved  by  reducing 
the  ambient  noise  level.  Since  there  is  one  live  microphone  at  each  site 
noise  can  be  a  problem  in  multi-site  teleconferences  with  open  audio.  All 
sources  of  noise  such  as  machinery,  air  conditioning  and  outside  street 
noise  should  be  located  and  their  effect  minimised.  In  the  Washington 
system  this  was  not  a  great  problem,  since  the  rooms  used  were  not  c'.cse 
to  any  major  sources  of  noise.  However,  in  most  operational  sytems  tiiis 
is  likely  to  be  more  of  a  problem.  In  such  a  situation  in  addition  to 
blanketing  the  effect  of  extraneous  noise  sources,  seme  form  of  gain 
switching  should  be  attached  to  the  audio  .system. 
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Vhen  someone  ip  not  talkina,  the  responsivenesp  of  his,  or  her,  iriororh,".^ 
shouid  be  reduced  so  thcTt  it  is  not  nicking  up  an.i  arplifyina  the  noi=«:  in 
the  rcxim.  VChen  they  start  to  talk  the  nornal  gain  level  can  be  restore  i. 
Such  a  gain  switching  is  carrorly  used  in  audio  teleconferencing  ar.i^  neod 
not  be  as  severe  as  voice  switcl'ing  whereby  the  microphone  is  either  liv'*', 
or  off,  and  th.e  beginning  of  remarks  can  be  clipped  slightly  and  lost. 

DARPA  have  already  helped  develop  a  successor  to  Compression  Laboratories 
19.2  Kbit/s  codec.  The  prototype  codecs  being  produced  by  V.'idccm  Inc  work 
at  56  Kbit/s.  'these  codecs  can  provide  motion  colour  videoconferencing  at 
this  low  data  rate,  by  coding  for  any  differences  between  frames  instead 
of  only  filtering  within  each  frame  for  detail  and  coding  for  any  edges, 
'thus  if  an  area  is  not  moving,  or  moving  slowly,  great  savings  can  be  made 
in  the  information  required  to  code  the  picture.  Khen  the  image  is  still, 
or  areas  of  it  are  only  moving  slowly,  the  resolution  is  very  good  and 
colour  diagrams,  for  instance,  can  be  held  up  in  front  of  the  camera  and 
be  clearly  seen  at  a  remote  site.  After  half  of  the  sessions,  users  were 
shewn  a  videotape  presentation  of  the  picture  quality  of  the  Kidcom  codec. 
This  was  in  all  cases  very  well  received.  Although  the  rate  at  which 
frames  are  replenished  and  its  ability  to  cope  with  motion  are  worse  than 
for  broadcast  television,  they  were  thought  to  be  adequate  for  videoconfe¬ 
rencing.  It  was  certainly  preferred  to  the  compression  laboratory's 
codec.  Th.e  proposed  cost  of  these  new  codecs  (about  $65,000)  is  however 
greater  than  that  for  the  sketch  coders  (about  $25-30,000). 

Py  using  the  Vidcom  codec  and  improving  the  audio  treatment  of  rooms,  the 
system  would  be  much  improved  and  be  satisfactory  for  most  users. 
However,  the  remaining  issue  is  whether  the  benefits  drawn  from  the 
virtual  space  concept  are  worth  the  extra  costs  involved. 

If  there  are  n  sites,  to  create  the  virtual  space  effect,  2n(n-l)  video 
links  are  required.  HCwever  in  the  Arlington  system,  the  five  nodes  in 
fact  located  in  only  three  buildings.  These  are  connected  in  a  series  by 
pairs  of  56  Khit/s  lines.  The  video  signals  are  multiplexed  together  with 
those  for  the  SGV5.  Even  so  tlie  monthly  cemuni  cat  ions  cost  is  $6,000. 
'Ihe  monthly  carmunications  cost  for  linking  hhe  single  codec  and  sa-y:  in 
San  Antonio  to  those  in  V'ashington  D.C.  is  $10,000.  Th.e  cost  of  connec¬ 
ting  five  widely  dispersed  sites  and  creating  a  virtual  space  effect  would 
he  considerable. 


A  prol-lf'r'  eniT:i'.rt  ''red  wbpn  usina  t-.he  virtual  space  system  is  that  time  has 
to  K-  sjV'nt  in  the  hen  inning  cf  the  nv^etinq  getting  new  users  to  sit  in  a 
posi*:icn  where  they  are  visible  to  all  the  remote  sites.  Effort  is  needed 
to  maintain  a  near  steady  position  and  during  a  meeting  seme  participants 
would  tend  to  drift  out  of  camera  shot  as  they  leant  on  the  desk,  used  the 
SC'i;  or  leant  backwards.  Half  way  through  the  trial  the  camera  lenses  and 
codecs  were  adjusted  so  as  tc  widen  the  field  of  view.  Ttiis  improved  the 
likelihood  of  people  staying  on  camera  at  the  expense  of  their  appearing 
smaller  on  the  screen.  However  this  also  increased  the  time  lag  between, 
the  video  and  audio  signals.  It  is  possible  to  delay  the  audio  signal  so 
as  to  synchronise  it  with  the  video,  but  this  makes  the  rapid  exchange  of 
ccriT’ent.s  in  a  videoconference  difficult,  especially  when  cembined  with 
delays  due  to  use  of  satellites.  Ihe  optimal  solution  must  be  to  reduce 
this  time  taken  by  the  codecs  to  process  the  visual  information. 

Monitors  shewing  how  a  participants  appear  to  each  of  their  colleagues 
would  enable  them  to  correctly  centre  themselves  and  could  prompt  them  to 
remain  so  positioned.  Pour  of  these  self  views  would  probably  be  required 
to  confidently  do  th.is.  If  small  monitors  are  used,  they  need  not  be  dis¬ 
tracting,  especially  if  the  view  shewn  on  them  is  a  mirror  image,  i.e,  the 
one  people  are  most  used  to  seeing  of  themselves.  The  small  self  view 
monitors  could  be  grouped  together  in  front  of  the  participants  so  that 
they  can  easily  check  their  position  in  one  glance.  Otherwise  the  only  way 
to  guarantee  that  all  participants  remain  in  camera  shot  is  to  make  the 
cameras  to  sate  extent  steerable  and  to  have  outside  camera  operators. 

It  will  be  desirable  in  sane  meetings  for  more  than  one  person  at  each 
site  to  be  able  to  take  an  active  role,  fit  present,  because  of  the  lenses 
used  and  their  convergence  onto  a  single  point,  only  one  person  can  easily 
be  positioned  so  as  to  be  clearly  visible  to  all  the  other  participants. 
Probably  the  best  way  round  this  would  to  be  able  to  switch  to  one  central 
camera,  arranged  for  a  group  shot  of  up  to  three  people  sat  side  by  side. 

1  the  remote  sites  would  then  get  the  same  group  view  of  a  site  with 
more  than  one  person.  The  virtual  space  would  only  suffer  slightly  if 
there  was  only  one  such  group  site  at  a  time  in  a  meeting.  If  each  site 
has  more  than  one  person,  the  meeting  would  be  a  large  one  and  even  if  the 
f>articipants  were  sat  around  a  t.able  the  effect  would  be  less  of  a  meeting 
and  more  of  a  [.resentation  or  briefing. 
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Shared  graphics  work  space 


For  most  of  the  time  only  three  nodes  were  fully  interconnecteii  by  the 
Sn-S ,  althoiiqh  for  the  last  few  davs  four  nodes  were  connected.  'Tl'erefore 
it  was  not  possible  to  test  fully  hew  satisfactory  the  SCi-'S  was  since  net 
all  the  participants  were  able  to  access  it  at  the  same  time  and  thus  it 
was  not  used  in  the  real  five  node  meetings  except  experimentally. 
However,  many  conclusions  can  be  drawn.  Firstly,  a  problem  which  beset 
the  two  node  system,  its  speed  of  response  was  not  reported  as  a  problem 
here.  The  speed  which  one  can  move  from  page  to  page,  draw  lines  and 
erase  them  is  much  improved.  However,  it  should  be  possible  to  skip  to  a 
page  without  having  to  display  all  the  interv^ening  ones.  FOr  example, 
five  rapid  taps  of  the  'next  page'  key  should  result  in  the  frame  five 
pages  forward  being  directly  displayed  at  all  sites. 

The  system  was  very  simple  to  use.  The  only  problem  encountered  was  when 
users  inadvertently  got  into  indicate  mode  and  then  attempted  to  write. 
VlTen  a  colour  ink  key  is  pressed  once  it  lights  up  and  the  user  can  write 
in  that  colour.  Vhen  it  is  pressed  again,  it  remains  lit  up  while 
operating  in  indicate  mode.  A  better  procedure  would  he  for  the  light  to 
go  out  or  flash  when  in  indicate  mode.  In  addition,  some  of  the  keys, 
especially  the  blue  one,  are  not  at  all  bright  when  lit.  If  each  of  the 
keys  was  informally  bright  when  illuminated  and  ready  for  writing  then  the 
method  of  working  of  the  system  would  be  self  evident.  When  the  system  is 
first  powered  on,  it  is  in  indicate  mode.  It  would  be  better  instead  if 
each  station  was  ready  to  write  in  blue  for  example. 

Tbe  other  keys  such  as  'next  page'  and  'last  page'  created  no  problems. 
Ttie  system  works  in  a  way  such  that  if  more  than  one  person  hits  the  'next 
key'  or  'last  key'  at  the  same  time,  it  faithfully  carries  out  both,  or 
all  commands.  Therefore,  a  user  may  hit  the  'next  page’  key  once  and  be 
surprised  when  it  moves  ahead  two  pages,  or  forward  once  and  back  once, 
because  someone  else  had  also  hit  a  key.  It  would  be  preferable  if  a 
minimum  delay  had  to  expire  before  a  second  person  was  able  to  press  a 
'next  page'  or  'last  page'  key.  This  delay  should  be  equal  to  the  time 
taken  to  display  a  page.  A  person  should  still  be  able  to  rapidly  move 
forward  and/or  back  through  the  pages,  but  there  is  no  advantage  in  allo¬ 
wing  a  second  person's  comands  to  he  execvited  before  the  current  state  of 
affairs  has  been  established. 
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'Thn  ability  for  many  people  to  havp  enual  control  over  Phe  system  is 
otherwise  a  good  feature  of  the  system.  However,  it  should  be  possible 
for  a  participant  to  establish  at  the  beginninq  of  the  meetinn  a  suf'orior 
role  whereby  only  the  chairman,  or  presenter,  of  a  meeting  can  chance  the 
page  being  currently  displayed.  Tn  a  formal  presentation  it  should  not  be 
possible  for  the  audience  to  skip  between  pages  and  therefore  disrupt  the 
meeting.  mViere  is  no  harm,  in  still  allcwing  all  the  users  to  draw  or 
write  on  the  system,  but  there  are  situations  when  there  should  be  sere 
constraints  on  the  democratic  manner  in  which  the  system  normally  works. 

The  design  of  the  SGkS  console  can  be  improved.  Half  the  users  criticised 
two  aspects  of  its  design.  Pt  present  its  horizontal  orientation  and 
height  mean  that  it  is  difficult  to  read  because  of  glare  off  the  surface 
and  too  low  to  write  on  without  moving  out  of  camera  shot.  "Ihe  advantage 
of  having  it  on  a  separate  console  is  that  it  does  not  get  in  the  way  of 
paper  docorents  on  the  desk  and  does  not  obstruct  leg  movement  underneath. 
It  would  however  be  easier  to  use  if  the  wooden  frame  around  the  monitor 
were  not  so  wide,  forcing  one  to  reach  out  to  the  side  further  than  is 
necessary.  In  the  longer  teem,  the  next  generation  of  flatter  display 
tubes  should  enable  more  flexibility,  allcwing  seme  users  to  position  the 
SGVS  on  the  desk  while  others  may  want  to  retain  its  present  position  to 
one  side. 

P  second  SG^-^  monitor  should  be  available  to  allcw  observers  to  see  easily 
what  is  being  displayed,  without  having  to  look  over  the  shoulders  of  the 
main  participant. 

At  present  there  are  20  pages  with  background  images  from  the  videodiscs 
and  text  and  graphics  stored  on  a  magnetic  disc.  These  can  be  selected 
and  displayed  by  the  users  at  their  workstations.  However  preparing  the 
text  and  graphics  and  selecting  which  of  the  50,000  or  so  videodisc 
frames  are  to  be  included  in  these  20  pages  takes  place  at  one  central 
location.  The  necessary  procedure  is  not  a  user  friendly  one  and  is  not 
suitable  for  people  with  no  experience  of  computers.  This  is  Obviously 
not  a  satisfactory  state  of  affairs  for  if  and  when  the  system  is 
installed  in  a  real  opvrational  context. 
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T*-  shouW  Ve  pcFsible  for  fairly  r.aive  users  to  be  able  siaiply  to  tyr^^  ir. 
t''‘Xt  abeaf)  the  meet  i  no  a*-  any  one  of  the  five  nodes.  Tt  would  be  desi¬ 
rable  for  the  system  to  bav’e  a  standard  interface  with  word  processcrs. 
similarly,  users  should  be  able  themselves  to  select  videoiisc  frames 
easily  both  durinq  a  meeting  and  prior  to  it  and  be  able  to  eoiiate  a 
videodisc  frame  numlaer  with  a  page  number  so  that  whenever  that  page  is 
selected  the  relevant  frame  is  displayed. 

Other  enhancements  which  are  already  due  to  be  implemented  are  essential 
if  the  system  is  to  be  useful.  Ttiere  must  be  a  facsLmile  interface  so  that 
people  can  bring  hard  copy  documents  to  the  videoconference  and  have  them 
appear  on  the  SC.-5.  Furthermore,  20  pages  is  not  adequate.  For 
facsimilied  text  to  be  easily  readable  when  displayed  on  a  monitor  the 
maximum  amount,  if  an  ordinary  type  face  is  used,  is  about  half  a  quarto 
pace.  Ih.erefore  at  present  documents  of  over  10  pages  long  are  too  large 
to  be  facsimilied  and  displayed  on  the  screen.  Users  should  be  forewarned 
about  the  desirability  of  using  a  large  hold  typeface  when  preparing 
agendas,  for  instance,  which  are  to  be  presented  in  such  a  way.  The  best 
way  of  preparing  text  pages  would  however  be  for  them  to  be  either 
re-keyed,  onto  the  system  or  for  a  floppy  disc,  for  instance,  containing 
the  text  to  h)e  brought  to  the  meeting  ahead  of  time  and  for  this  to  be 
then  read  directly  onto  the  system. 

A  final  complaint  about  the  SGl'15  is  that  the  curvature  of  the  monitor 
makes  writing  on  it  diffi  ilt.  Other  VCU's  exist  which  do  not  have  such  a 
degree  of  curvature. 
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8.  General  Conclusions 

Pt  present  the  whole  videoconference  systeni  has  heen  desiqned  sc  as  to  he 
easy  to  use.  Controls  for  the  volume  and  contrast  levels,  the  prefwratior. 
of  the  20  SGl'S  pages,  the  establishment  of  the  videoconference  and  its 
resetting  when  faults  occur  all  take  place  outside  of  the  studio.  The 
result  of  taking  this  decision  is  that  there  is  a  need  to  have  one  person 
per  site  supporting  the  videoconference.  Not  only  does  this  increase  the 
cost  of  the  system,  but  also  may  have  seme  implications  for  its  security. 
It  is  planned  to  encrypt  the  voice,  video  and  SOWS  channels  between  sites. 
However,  aides  will  have  to  monitor  the  sound  and  video,  certainly  during 
the  early  stages  of  the  meeting,  so  that  the  correct  levels  are 
maintained.  For  more  secure  uses,  users  would  have  more  confidence  in  the 
system  if  they  knew  no  one  outside  the  five  studios  was  following  the 
conversation.  This  would  require  a  removable  control  panel  in  each  studio 
containing  four  volime  controls  and  four  contrast  controls.  In  addition 
it  should  be  possible  to  move  the  facsimile  interface  into  the  studios 
themselves  so  that  the  users  can  again  be  confident  that  they  knew  exactly 
what  is  going  on  at  all  stages. 

For  the  majority  of  meetings,  however,  it  would  be  preferable  to  keep  such 
equipment  outside  in  a  separate  room  so  as  to  cut  dewn  on  the  noise  level 
in  a  studio. 
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Seencef  House.  27  St  James's  Place  London  SW'4  IN7  Teesnoie  0149367II  Teiei  266353 


Teleconference 

Questionnaire 


Please  spend  a  few  minutes,  after  you  have  finished  your 
teleconference,  filling  in  this  questionnaire.  In  most 
cases,  questions  can  be  answered  by  simply  checking  the 
appropriate  box.  Any  comments  would  be  very  welcome. 


RANK/GRADE .  DEPARTMENT. 

BUILDING  AND  ROOM  NO. 

SAT  IN  DURING  TELECONFERENCE:  . 


A.  MEET1.VG  TYPE  This  section  examines  the  nature  of  the  meeting 
you  have  just  held. 


Which  of  the  following  categories 
best  describes  the  meeting? 

You  may  tick  more  than  one  box 


□  Presentation  of  ideas  or  views 
1  i  Problem  solving 

O  Ideas  generation 
Q  Discussion 
n  Negotiation 

□  Exchanging  informacion 


Be  YOUR  PERCEPTION  OF  MEETING  PERFORMANCE  „  ,  . 

- - - - —  Below,  there  is  a  list  of  the  factors 

which  describe  a  business  meeting.  Indicate  whether  the  teleconference  you 
have  just  participated  in  showed  «.  increase  or  decrease  in  each  attribute 
compared  to  your  experience  of  similar  face  to  face  meetings.  Also  indicate 
the  importance  of  each  factor. 


c  Importance 

^  of  each 

^  ^  factor 


Change  due  to 
Teleconference 


Your  satisfaction  with  the  meeting 
Length  of  the  meeting 
Informacion  sccessibility 
Sense  of  privacy/securicy 
Effectiveness 
Decision  quality 

Task  irientation  I 

Cooperation  of  participants 

Aggression 

Friend! iness 

Peoples'  preparation 

Own  Contribution 

Own  control  over  the  meeting 


'^PMENT  Now  please  consider  the  performance  of  the  equipment  you  have 
just  used. 


TELECONFERENCE  EQUIPMENT 


Loudness 


Sound  quality 


Clarity  of  picture 


Movements  of  the  image 


Ability  to  determine 


a)  identity  of  the  participants 


b)  who  was  speaking 


c)  who  was  being  spoken  to 


THE  SHARED  GRAPHICS  WORK  SPACE 


Readability 


Speed  of  response 


Ability  for  more  chan 
one  person  Co  use  it 
at  a  time 


USE  OF  COHTBOLS  OR  FACILITIES 


Indicate  whether  you  personal 4y  used  each  of  the  following 
controls  of  facilities*  and*  if  so*  how  useful  were  they? 
Did  any  distract  your  attention  from  the  meeting? 


usefulness 

of 

facility 


Distracting 


